Abstract -The work presents results of a numerical study of fractal characteristics of multifractal stream at addition of stream, which does not have multifractal properties. They showed that the generalized Hurst exponent of total stream tends to one of original multifractal stream with increase in signal/noise ratio.
I. INTRODUCTION
Numerous researches of processes in a network have shown that statistical characteristics of the traffic have property of time scale invariance (self-similarity). Selfsimilar properties were discovered in the local and global networks, particularly traffic Ethernet, ATM, applications TCP, IP, VoIP and video streams. The reason for this effect lies in the features of the distribution of files on servers, their sizes, and the typical behavior of users. It was found that initially not having self-similarity data streams passing on nodal processing servers and active network elements became self-similar.
The self-similar traffic has the special structure that preserves on many scales. There are always a number of extremely large bursts at relatively small average level of the traffic. These bursts are cause significant delays and losses of packages, even when the total load of all streams are more less than maximal values. In a classical case for Poisson stream buffers of an average size will be enough. The queue can be formed in short-term prospect, but for the long period buffers will be cleared. However in a case of self-similar traffic queues have more greater length. Now the multifractal properties of traffic are intensively studied. Multifractal traffic is defined as an extension of self-similar traffic due to take account of properties of second and higher statistics.
Thus, an important task to improve the network quality of service is the study of self-similar and multifractal properties of data streams. A characteristic feature of computer networks is the multiplexing of streams, so characteristics of the additive self-similar streams have special significance. In [1] [2] , theoretical and numerical properties of self-similar additive processes were studied. It was shown that sum of several self-similar processes with different values of the Hurst exponent has maximal one. In [3] [4] [5] [6] , the results of experimental studies of the properties of additive data traffic which confirm the theoretical results are presented. However, these studies do not take into account multifractal properties of streams, the quantitative characteristic of which is the generalized Hurst exponent.
The purpose of the present work is to research numerically the changing in fractal characteristics of multifractal stream at addition of stream, which does not have multifractal properties. 
II. CHARACTERISTICS OF SELF-SIMILAR
The notation (2) where the quantity ( ) (1)

In contrast to the self-similar processes (1) multifractal processes have more complex scaling behavior:
where () a is random function that independent of ( )
For multifractal processes the following relation holds: 
III. MODELS OF SELF-SIMILAR AND MULTIFRACTAL DATA TRAFFIC
The main tool for the study and predict the behavior of self-similar data streams is simulation, which requires a model of self-similar and multifractal input load.
Fractional Brownian motion (fBm) with a parameter H is often considered as a stochastic process possessing self-similar properties and it is widely used in the theory of network traffic [7] . fBm with a parameter 0.5 H = is ordinary Brownian motion. The increment process of fBm is known as fractional Gaussian noise (fGn). Theoretically fGn can be considered as a model of self-similar traffic with a defined Hurst exponent and the corresponding long-term dependence. However, this model has a number of shortcomings one of which is zero mean and negative values.
Easy transition from fGn to self-similar traffic with positive values is the transformation that has been proposed in [8] . In the simplest case, the modeling traffic realization is
The proposed transformation preserves the long-term dependence of the stochastic process. The stochastic process () Yt is a self-similar stochastic process as the same Hurst exponent H , as the initial fractal Gaussian noise. The variable () Yt has a log-normal distribution. A suitable model of the traffic with predetermined multifractal properties are stochastic cascade processes. It was proposed to use for modeling multifractal traffic realizations of the stochastic multiplicative binomial cascade [7, 9] . In the construction of stochastic cascades the weight coefficients are independent values of a random variable. In [9] the beta-distribution random variable was used for weights. This allows to generate the trafic realizations with varying degree of heterogeneity, i.e. with a large range of multifractal properties.
Graph of typical multifractal cascade realization is represented at the top of the Fig. 2 . In the middle part of the Fig. 2 the realization of traffic, which has independent values ( 0.5 H = ) and generates according to (5) is shown. At the bottom of the Fig. 2 the realization of the total stream is shown.
Modern information networks are built on the multiplex data streams. The mechanism of statistical multiplexing of information streams is widely used in telecommunications, because it allows to economical use of the bandwidth of the main channels. It consists in the fact that the individual sources are added streams in the main channel with saving bandwidth.
We wondered how the multifractal characteristics of the total stream change. In each case the basic stream were multifractal cascade realizations, to which the realizations of various probability and correlation properties were added. They were exponents of white noise obtained in accordance with (5), exponent of fGn having a long-term dependence, autoregressive time series having short term memory and series of various distribution independent random values. 
IV. RESEARCH RESULTS
In the work the investigation of multifractal properties of total streams of various types was carried out.
The investigated model additive stream is introduced as Further work is expected to investigate the other models of self-similar processes and to study characteristics of the total multifractal data streams. The research results have applied significance not only in telecommunications but also in radio engineering and digital seismology, where one of the main problems is of the useful signal in a noisy environment.
